Grating based devices have received a wide popularity in variety of fiber optic communication appli cations due to their versatile characteristics and compactness [1] . One of the important features of a FBG is its extremely narrow bandwidth. In a WDM network the grating filters can he used as wavelength selective and add-drop devices [2]. In this paper we study the crosstalk characteristics of Non Uniform Fiber Bragg Grating (NUFBG) used in optical networks as a demultiplexer. The reflection transfer function of the Uniform Fiber Bragg Grating (UFBG) with period A and length L is given as [3]
where, tine! f is the average change in refractive index over total grating length, v is the visibility of the grating, Wd is the Bragg frequency, neff is the effective refractive index of the guided mode, w is the optical frequency, and c is the velocity of light. For analysing the NUFBG we use the piecewise-uniform approach [4] . In this approach the nonuniform grating of length L is divided in small segments of length l:!.L, and each small section is analysed as a uniform grating. Use of UFBG in WDM optical networks and the crosstalk introduced by the grating based demultiplex is analysed in [5] . In this paper we analyse the Gaussian apodized non uniform grating, and its possible application in WDM optical networks as an add-drop devices at high data rates. Comparison of crosstalk due to uniform and nonuniform gratings is also presented.
For UFBG the reflection transfer function H(w) typically has a flat pass band and decaying ripples in the stop band. The phase response is more or less linear in the passband except at the edges. In the stop band there is rapid variation of the phase. The nonlinearity of the phase at the edges of passband results in the pulse distortion and lSI. Whereas for NUFBG the side-lobes are less in amplitude as compared to UFBG, Hence they can he helpful in reducing the crosstalk in the grating filter. In a high speed WDM network, side lobes of the neighhoring channel spectra give inter channel crosstalk.
As the practical optical ne twork will �e having nodes at unequal distances, a WDM network with
Ring topology with unequal distance between nodes is investigated. The WDM channels are separated by 0,8 nm (lOG GHz) according to ITU-T specification. The channels are modulated with random NRZ bit patterns at data rate of 10 Gb/sec with transform limited spectrum. The maximum distance between two network nodes is assumed to be around 50 kms. The fiber for the optical network can be of two types: normal single mode fi ber (SMF) and dispersion shifted fiber (DSF). If SMF is used the WDM data at 1550 nm will have pulse broadening. The pulse broadening is equivalent to a low pass filtering.
The dispersed pulses will therefore have effective narrower spectrum than the un-dispersed data. If DSF is used then the pulse broadening will be less and the data will be distorted as shown in the present analysis. Since the distance between nodes is unequal there is a possibility that some adjacent nodes may be very closely spaced. The worst case then corresponds to the data without dispersion as it has the widest spectrum. Assuming that the signal power is low, the fiber non linear effects are neglected.
Here we therefore analyze the data which is un-dispersed.
The demultiplexed data quality can be judged by the eye diagram of the reflected data. From the eye pattern the system parameters like Extinction ratio E�, Eye opening Eo, Q parameter, and the BER are calculated . Let the amplitude modulated binary signal in the ktll channel be represented by X,.(t}.
For computation of the inter-channel cross-talk (ICCT) I let the grating response of the N t h channel be denoted by HN(W). If the WDM channels are separated by w. and the modulation spectrum of the k t h channel is denoted by Xk(W), the cross-talk in the Nth channel due to klh channel can be written as The total crosstalk is the sum of ICCT over all channels. Fig. 1 shows eye diagrams for 1550 nm channel after demultiplexer when co-propagated with 1550.8 nm channel, where Fig. l(a) is for the uniform grating of length 1 cm and lmel! =: 7.5 X 10-4 and Fig.  l(b) is for the Gaussian apodized grating of length 3 em and lin"" == 7 x 10-4• Bath the uniform and nonuniform grating have reflectivity bandwidth of 100 GHz. Table 1 compares the crosstalk due to both uniform and nonuniform gratings. It can be seen that for dense WDM minimum channel separation of 0.8 nm, there is 10 db difference between the cr osstalk for the two gratings. But it can be seen that as the channel separation is increased, the difference in the crosstalk decreases and fo r 4 nrn of channel separation the UFBG has lesser crosstalk as compared to NUFBG. The results indicate that the Gaussian apodized fiber Bragg gratings introduces higher pulse distortion as inter symbol interference, but have less interchannel crosstalk in a DWDM system and vice versa for uniform grating. 
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